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Thermodynamic analysis of ion activity in
welding molten slag for MgO- CaO-SiO: ternary phase
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Abstract: To counter its own limitation of either molecular theory or ion theory about welding molten slag, based
on coexist theory of molten slag in metallurgy circle in recent years and combined with M gO-Ca0-SiO2 ternary dia-
gram at high temperature, a thermodynamic calculating model of ion activity was proposed for M gO-Ca0O-SiO: ter-
nary phase molten slag by applying quality equilibrium principle. The numerical solve was carried out with the help
of matlab software tool. The calculating result shows that this model may give consideration to both molecular theo-
ry and ion theory of molten slag and the tendency of ion activity varying with basicity index is in accordance with ba-

sicity index theory and also the result of metallurgy electrochemical experiment in direct current welding. This ap-

pears good applying foreground in quantitative analysis of welding chemical metallurgy.
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Table 1 Chemical compositions of

experimental molten slag (mass fraction, %)

Sample No. MgO Ca0 Si02 Basicity index
L1 10 45 45 1.2
L2 20 40 40 1.5
L3 30 35 35 1.9
L4 40 30 30 2.3
L5 50 25 25 3.0
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1700 CAA, Ml ICA Ca™  Mg™ .
0% .Si0> . CaSiOs . MgSiOs + Ca>Si04 « Mg2SiO4
Ca0 * MgO * 2Si0s .

CaM gSiO4 CasSiOs .
2Ca0 * MgO * 25102 .3Ca0O * MgO * 2Si0: .

A b= Yx(Ca0), b= Y a(MgO), ar=

Z}v(SiOz}, x1= x(Ca0), x2= x(Mg0), x5 =
x(Si02), x4 = x(CaSiO3), xs = x(MgSiO3),
x6 = x(Ca2Si04), x7 = x(MgSiOs), x5 =
x(CaMgSiO4), x9 = x(Ca3SiOs), x10 = x(CaO *
MgO * 2Si02), xnu = x(2Ca0 * MgO * 2Si02),
x12 = x(3Ca0 * MgO * 25i02) .
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bi"'=0.4455, b= 0.1386, a:"'= 0.4159;
b= 03798, b= 0.2658, ai*= 0. 354 4; b"
=0.3191, b= 0.3830, a1”= 0.2979; b=
0.2632, b= 0.491 2, ai™ = 0.245 6; b =
0.2113, 5."=0.5915, a1”=0.1972.
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Fig. 1 Variation of ion activity as well as molecule concentration with basicity index
(a) —Si02; (b) —Ca* Mg™ ; (¢) —CaSiOs . Ca2S8i04 « Ca0 = MgO * 2Si0>;
(d) —Ca3Si0s . 2Ca0 * MgO * 2Si02; (e) —MgSiO; . CaM gSiO4; (f) —Mg2Si04
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Fig. 2 Variation of oxygen ion

concentration in slag with basicity index
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Fig. 3 Variation of oxygen content in droplet at
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